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(57) Abstract: 

PURPOSE: To provide an Fe-Ni allay thin sheet and an 
Fe-Ni-Co alloy thin sheet in which rusting resistance and 
surface treatability are excellent, I.e., as for an alloy for a 
shadow mask, blackening treatability Is excellent, and as 
for an alloy for an 10 lead frame, platabillty is excellent and 
used for various functional materials. 

CONSTITUTION: At the time of producing a coil or a 
hoop by subjecting an Fe-Ni alloy and an Fe-Ni-Co alloy 
steel strip contg. 26 to 52% Ni, 20.04% SI, 20.35% Mn, 2 
0.05% Cr and 220.0% Co to cold rolling and annealing 
repeatedly for one or 2 two times and thereafter executing 
finish cold rolling and stress relief annealing, It executed in 
such a manner that the finish cold rolling rate {CR%) is 
regulated to 15 to 29%, and as for the stress relief 



annealing, the temp. (T°C) is regulated to 450 to 540°C, 
the holding time (t, sec) is regulated to 0.5 to 300sec, the 
dew point (D. P. °C) of the atmosphere Is regulated to -30 
to -60°C and it is formed of 1 to 5vol. 



and20.01vol% O 



2, and the balance N^. 
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^x^i^mitmimm^mth. icy- k:7 i^-^ffl^g^^-^ 
-B-^mm^ i: OTe - Ni - co-^^m^^m^-t o 

[ffij^fel Ni: 2 6-^5 2%, Si^O. 0 4%, Mn^O. 3 
5%, Cr^O. 0 5%, Co^20.0%^'g-^i-^Fe-Ni^# 

-r/^*/^c:^i:7-:/^]Kit-r^{^s»9. ft±\fi^mm (c 

R%) ^15-2 9%. ft^t}m.^mm^mm (TX:) ^ 
4 5 0-5 4 0^, ^n^m ( t, sec ) S'-S 0 

Osec . ^m^(Omj^ (D. P. X:) ^-3 0 6 0 

X:^ H2 : 1 ~ 5 vol %. O2 : 0. 0 1 vol %£J^TTBg|5^ 




1 

liS*^ 1 ] wt%r% Ni : 3 4 — 5 2 %, Si : 0. 
0 5 %SIT, Mn : 0. 3 5 %i^T. Cr : 0. 0 5 %^T^ 
^SSP;iSFe*5 X XJ^^WM^^m^^^ h^^^ Fe-Ni 

mmi±±\rif^mm (cr%) 5 

-2 9%. Safe/S;0I^5fe^«fi^MS (T^) ^4 5 0- 
5 4 0^. ift}*B#Pfl ( t , sec ) ^0. 5 — 3 0 O sec . 

^m^(Om& (D. p. ^) ^-3 0 eO'C, H2 : 

l--5vol %. O2 : 0. 0 Ivol %i^T*e3Sgi5^N2^t*^ 
r ^ >^#!»^-r'5tiS^14{c®ixfcFe-Ni'g^^»^oS3t 

[tS*JS 2 ] wt%T% Ni : 3 4 ~ 5 2 %, Si : 0. 
0 5 %)^T, Mn : 0. 3 5 %KJ^T, Cr : 0. 0 5 %WT, 

Co: l%i^T^^*b. m^:^^Fe:^XXJ^^WM^^^^ 
m^b^^^Fe-m^^m^^^^M. j«Ei^e^l[Hl^^^V^b2 

(CR%) ^15-29%. mm}^^tim^m&^^^B.m 

(Tt;) ^4 5 0 — 5 4 0^. ^fip^Pfl ( t, sec ) ^ 
0. S — SOOsec. #ia^COg^ (D. P. t^) ^-3 
0 6 0 "C, H2 : 1 — 5 vol %. O2 : 0. 0 1 vol 

ISt*:« 3 ] wt%T% Ni : 2 6 — 3 8 %, Si : 0. 
O 5 %&.T. Mn : 0. 3 5 %WT, Cr : 0. 0 5 %^T, 
Co: 1%MX.2 0%*T^^*L. ^gI5^5Fe^oJ:l>*^Bl 
3g6^^*f&^;5^^J^=e'5Fe-Ni'g'^^^^/^M. j^&fe^llH] 
JiV^L2lHj)^±«feigbf::(7)-^>. ftJi(f?^M. /S;^^*iaB 

\T^M^ (CR%) ^15 — 29%. SffiS/£:;'a[^*j^*iE 

(Tt:) ^4 5 0 — 5 4 O^. (t, se 

c ) ^0. 5 — 3 0 Osec . #H^(^^^ (D. P. ^) 
^-3 0'-'-6 O'C. H2 : 1—5 vol %. O2 : 0. 0 1 vo 

[0001] 

[0 0 0 2] Ni^2 6 — 5 2%^tfFe-Ni^^:|^J:OTe 

-Ni-co^^ji^M;^^^ 3 o ox:iz.t:>tc^m.m^xm^ 

[0 0 0 3] L;5^L?te;55e>-tbib(^«JN-fiffii^)Tm^^ 




(2) 4#BB¥6-7 3 4 5 2 

2 

m'h^mmG 0-2133 1 -^<iii^T*f* . Fe-Ni^S 

^mf$.Lxh^^o 

[0 0 0 4] 

fz.^i}t^<D^n&mx\^Mmit^i^±^'^x\^^^fi^. 

10 S*ffT-#ilfi:i:t-5Cr<7>^.*n(:iJ:t3. i^^ 
[0 0 0 5] 

fmmi^^^. ^ft^m^xmm^titih(Dxh-:>x. 

S^^ffli^i- Kt>-^:^^> I cy — K:7i/— 

(Dm^Unt LrfflV^f>tb^Fe-Niig^^^^*5j:I>Te- 

20 Ni-Co^^^;K(^»5t:^*fe^*itt-rsr ^ 

[0 0 0 6] (1) wt%-C. Ni : 3 4 — 5 2 %, Si : 0. 

0 4 %J^T, Mn : 0. 3 5 %1^T, Cr : 0. 0 5 'Vo&.T^ 

ag|5:^5Fe*Dj:O^^RrieW^S56f^^^^^cCSFe-Ni 
j^&E^llH]/^VNU2lHl|^Ji^7gLfc(0 

30 ^mm-r^i^m^. mmi±±^r^m^ (cr%) ^15 
-2 9%. mmjt^tim^mm^mm (t'c) ^450- 

5 4 0^. {^^tH#^ ( t , sec ) ^0. 5 — 3 O O sec , 

nm^<Dmj^ (d. p. x:) ^-30 — 6o^. h^: 

1 — 5 vol %, 02:0. O Ivol %t^T"^^gP^N2^i-^ 

[0 0 0 7] (2) yft%X\ Ni : 3 4 — 5 2 %, Si : 
0. 0 5 %l^r, Mn : 0. 3 5 %i^T, Cr : 0. 0 5 %« 
T. Co: l%«T^^^L.s ^a5^SFe:Joj;tJ^:^prigS^^ 
40 Mfe^^fe^^^-SFe-Ni-g-^fl^^^?^®. j^«ifi«:lgl^^V^L 

^ (CR%) ^15 — 29%. mflB;S;^^^j^l*^MS 

(T^) ^4 5 0 — 5 4 0^. UW^m ( t , sec ) ^ 
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0—— 6 0*C, Hz : 1 —5 vol %. O2 : 0. O 1 vol %t^ 

-Ni-co^^^tgoM3t:*'^o 

[0 0 0 8] (3) wt%'^, Ni : 2 6 — 3 8 %, Si : 
50 0. 0 5 %tXT, Mn : 0. 3 5 %i^T, Cr : 0. O 5 %^ 
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T, Co: l%jS^2 0%*T-^#Wb. 3^as;65Fe*5j:t;^ 
i±±\f^M^ (CR%) ^15^2 9%, SfflB/S;^!^^ 

(T^) ^4 5 0-5 4 0^. f*«FB#Pfl 
( t , sec ) ^0. S'-a 0 Osec , #IS^C^^^ (D. 
P. X:) ^- 3 0- — 6 OX:^ H2 : 1 -5vol %. O2 : 

0.0 1 vol o/osxrx-nm^^^2tir^^t^^mtir^m 

[0 0 0 9] 

^^'r'5mjlBFe-Ni'&^»K*5i:OTe-Ni-Co'g^^»« 

[0 0 10] »f;?i^'5;5ts:^P>g{-ov>T. 5fe-r^<^^b^JB£^ 

[00 11] Nit*. ^^^coS^^^J^T-fci?. ^S^»#^ 
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fi:^3 4-3 8%(;?^iart{-PfiSi--<#tr&5o 
'^t5'5^^f*LV^Ni4^^3 5-3 7%T*fe»9. lEl-t*. ^ 
3 5. 5 — 3 6. 

[0012] ?iC*5, CoSrO. 0 0 1 -1. 0 Vo^^-t^M"^ 
3 4-3 8%T*&'5o rc^J: ^^fea-^T't. ¥iQ^Si3S 
1. 0— 6. 0%cOCoSr'g*Wi'^Fe~Ni--Co^^cO# 
3 0 — 3 8%T*fe»9. :S 014^*3 0 — 3 3%. Co4(* 

[0 0 13] *fc, I cy-K:7l^-Affli:bTtl. ¥ 




(3) «rM^6-7 3 4 5 2 
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'&tt^^^o/bi^>{-t*. Nil:^3 8%®. 5 2%i^Ti:-t" 
UTtmfi^S 8%j@. 5 2%mT(Dffiiart{-PSSi*^ 

^-7-. 5/^^;=<^^o^9^5B^^^-/^^l:::' 
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Ni : 2 6-3 3%(?5»HF^-efotttS. I Cy- K:7 

[0 0 15] Mnt*. ;^^^O«B^SQ;Stta«:C0fci^>(Cti 

TtV-^ KT^-^x^.:?^fflFe-Ni'g^:^*5j:OTe-Ni-Co^^ 
20 tC^ott-SUfb^Sffif^i. I C y - K:7 U-i>.fflFe-Ni 
'g'^*3j;l>Te-Ni-Co'&^t;::*5tt^7^ >>:3e14<?:)f^±^5|^ 
i^)e>tb?teV\ e^oTMnStiO. 3 5%^±IS^ LfCo 
[0 0 16] Crt*. ;$:'g'^<7)^MB#t-^^®^Klt-i^Ai- 
-57C^T*S>oT. :i(?:>Crfi;^^0. 0 5%^@X^i. CrCO 

F ^7 :^ ^ ffl Fe - Ni-g-^ijs J: OTe - Ni - Co-g^^ t^: *5 tt ^ 
Hft^fLStt. I C y - l/-AfflFe-Ni^^*3 J: We 

-Ni - Co^^ tc*5 tt -5 ;^ S t^ii 

jE'ft:{:::i:oT^>fi|{*T-^/^v\ j:orCr»tm 0 5%^ 
30 ±PgiL/Co 

[0 0 17] Sit*, ^^^(ommm^mk^mt ltai 

Matt. I cy — K^'v— Affl-g-^ld^stt^T* =3^14:05 
?S{ST*t^cCV\ J:oTSiS(*0. 0 4%^±PSi: Lfcio 

[0 0 18] ?:e*3. ^:^^^e::^5V^T. StflBUfc. Ni, M 
n, Cr, SiCOffit*. C:0.0600%«T, O : 0. 0030%^^ 
T, S : 0. 0030%WT, P : 0. 0050%t^T, N : 0. 0020 
40 %£ilT, Al : 0.020 Vo&.T, H : 2. Oppm «T(^^teiai^ 

[0 0 19] ^T. if-^m\^^n^Wim\^\^±^. *ffiM 

/^v^b2[HliM±gfeJgLfc:(7)■tI^KE®. ;S;^?l^^^iieb 
[0 0 2 0] tt±tf (C R) 1 5 %*«r*t*. 

50 (^lli?>T»v>m«?if^<t^^5?f^^^ti.-r^ MttfciiSiItt 
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10 0 2 1] mt}m^m&i(o^i^t LTf*. mm n 

"C) 450-'540^. ^m^m ( t , sec ) 0. 5 - 3 

0 0 sec. W^m^'Pcom.^ (D. p. X:) -3 0 6 

0^. 

#H^;^'>^mj^ H2:l'-5vol%, 
O2 : 0. 0 1 vol 

[0 0 2 2] ■r^^:b^>. T;eiS4 5 0^*«. ^fc}^^ t 
;d50. 5sec *M^/'f*D. P. 6 O^^SS. ^^ht^ 

[0 0 2 3] ^fz^ T:^t5 4 0X:m. -^fc}^ t :d^3 0 0 
sec t^tcUD, 0 X^m^ fz mz^^ l vol % 

:^^::fi. 02^0, 0 Ivol %^T*(^. ^-g^^^SS 

[0 0 2 4] «_hJ:>9. Jt>t}^^^mm<D^i^tl^x. 

T : 4 5 0~5 4 O^, 
t : 0. 5 3 0 0 sec , 
D. P. : - 3 O---- 6 O^, 

: H2 ; 1 ~ 5 vol 
a ; 0. 0 1 vol %i^T. 

[0 0 2 5] 
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*4o* [0 0 2 8] ^thhcomn^^Ath'ik. ^nB^m. 
m^Ki. mm&m. mnc^i^x'^^htircmm^^^/i-^m 
v^T. ^mj^m-m&i-i±±^f^m (cr%) - 

No. 2 0^#fCo tt±tf?^®. ^ffit»9^&Etmo«2{;i 
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[003 1] ±12^2, mSiC^Ltc^m-lbm^t^fj: 

mz^;^$fmo. 1 2~No. 2 0 ©##fa, 

0 i b7tB#©ffiT% 0. 6 0 ~ 
0. 6 4©tt5:^L, #M-rSJ±t!^M(^:H:'^TigivMiS^^ 
LTV^S, CoSr^:#-f5*^i|£^No. 2 0«|M^Jiffi^i,fc# 

[0 0 3 21 ^Mmi^r. Umo. 1. No. 3, No. 
5, No. 7, No. 10, No. 1 1 fj, ^th^'fi, f±Jt(f 



M 40 



* 50 



*D. P^S*5§TOS±|5S^j@^5t(D, ft (vol %) ;J5 
^^I^^^^JilsSSra;!^^©, O2 (vol %) ;S5;*;^?gS 

^ri5s*i^(© 'bro-efe <? . M.m^^mm\t 4 i@/ 1 o o 

[0 0 3 3] l^mo. 2, No. 4, No. 6, No. 

8, No. 9tt*ttm. tt±»f»M^;iS;*:^§g«^TPS 

ft (vol %) ^5j(s:^^^;£j-|5g^jg^^^(^.^,^ 
Si:«ti.TV>S;d5, ^^^^Sf*. 4fi/l0 0cm' S: 



(7) 
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[0 0 3 4] l^^i'^ipl-i'ir Kl^^^^'fflFe-Ni-^^ 
m&i-C(DT, t, D. P, H, (vol %) , a (vol %) 
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(57)Abstract: 

PURPOSE: To provide an Fe-Ni allay thin sheet and an Fe-Ni-Co alloy thin sheet in which rusting resistance and surface 
treatability are excellent, i.e., as for an alloy for a shadow mask, blackening treatability is excellent, and as for an alloy for an 
IC lead frame, platability is excellent and used for various functional materials. 

CONSTITUTION: At the time of producing a coil or a hoop by subjecting an Fe-Ni alloy and an Fe-Ni-Co alloy steel strip 
contg. 26 to 52% Ni, ≤0.04% Si, ≤0.35% Mn, (S:le;0.05% Cr and ≤20.0% Co to cold rolling and annealing 
repeatedly for one or ≤ two times and thereafter executing finish cold rolling and stress relief annealing, it executed in 
such a manner that the finish cold rolling rate (CR%) is regulated to 15 to 29%, and as for the stress relief annealing, the 
temp. (T°C) is regulated to 450 to 540°C, the holding time (t, sec) is regulated to 0.5 to 300sec, the dew point (D. P. °C) of 
the atmosphere is regulated to -30 to -60°C and it is formed of 1 to 5vol. H2 and ≤0.01vol% 02, and the balance N2. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



1 of 1 



6/4/031:38 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



* NOTICES * 

Japan Patent Office is not responsible ^of l^ 
daSages caused by the use of thxs translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. ***♦ shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
Fe-nickel system Invar alloy. 

&(s)tobeSo.vedbytheInvention]Howeve.a,thouJ**^^^^^^^^^^ 
[S for Solv^gtheProblemllnviewofthe actual condj^^^^^^^^^^ 

piles, and this mvention succeeds in offenng Ae manufactoe "^'^"^^^^^^^ i„ »*..-proof and has necessary 

functional materials, such as a shadow mask for ^^^^^^ folio Jg. In addition, in this this 

-Sorr:^^^^^^^^^^ 

IC leadfr^mes with the alloy for ^^^^ "lasks for the co^^^^^^^^^^ ^^^0 05„/^ j 

[0006] (1) At wt%, it is mckel:34-52%. ^e^^ *^ t f .^^^^^^^^^ *Si tsof Fe and an unescapable impurity Cold-rolling, 

contained. The Fe-nickel alloy steel band with ^^ich th ema.^^^^^^^^^ J cold-rolling 1 time or after 

p.**) of 0.5-300sec and atmosphere by "^O-^O degree i 3vo /o, Cr:0.05% ], and less than 

[0007] (2) At wt% nickel:34-52% Less than [ Sv.M5% ] .^^^^ t ^^^^ and an Iscapable impurity 

Co: !«/. ] are contained. The Fe-nickel alloy steel band ^^^^^^^ J finishing cold-rolling 1 

cold-rolling, in carrying out stress "^^^^^ stress reUeving annealing 15 to 

time or after repeating twice or more - Tei^P.^^^"^^}^ (CR%) ] The manufacture method of 
29% 450-540 degrees C, [ the aforemeritioned rate ^^^^^^ ^ ^ 

Fe-nickel-Co alloy sheet metal excellent m ****-P™°f^''^^'^^'"^f 60 decree C H2I 5vol %, and below O2-.0.01vol %. 
to N2 for the dew-point (D. ?.*») of 0.5-300sec and atmosphere by -30-60 degree c, HZ. 

, r o- n nto/ 1 n nw nr Ipw exceed Co- 1% and even 20% is contained, less than 
[0008] (3) wt% nickel:26-38% Less than [ Si:0.05% ] ^ /c o le s, exce^^^^ ' '^ ^ ^ unescapable impurity 

L:0.35o/o ] and Cr: - The Fe-nicke alloy ^^^^^ ^^12^^^^^^ or aCop annealing - fmishing cold-rolling 1 

Cold-rolling, In carrying out stress '•^''«^l"'gf"!^^fT^^^^ stress relieving annealing 15 to 

^5r45SS2c7=s^^ 



[0009] 



6/4/03 1:42 PM 



http://www4.ipdl.jpo.goJp/cgi-bin/tran_web_cgi_eije 



[Function] When this invention which was described above was explained further, this invention person etc. acquired the 
following knowledge that the Fe-nickel system alloy sheet metal and Fe-nickel-Co alloy sheet metal which are used as various 
kinds of functional materials, such as a shadow mask for the color picture tubes which is excellent in ****-proof and has 
necessary surface treatment nature from a viewpoint mentioned above, and IC leadframe, should be developed, as a result of 
repeating research wholeheartedly. That is, it can be excellent in this alloy steel band with cold-rolling, it is excellent in 
annealing finishing cold-rolling 1 time or after repeating twice or more, and by adjusting the rate of finishing cold-rolling, the 
temperature at the time of stress relieving annealing, time, atmosphere, and a dew-point within the limits of predetermined in 
carrying out stress relieving annealing and manufacturing a coil or a hoop, and ****-proof can obtain the aforementioned 
Fe-nickel alloy sheet metal and Fe-nickel-Co alloy sheet metal which have necessary surface treatment nature. 
[0010] It is as the following when the details of the reason for limitation of the chemical-composition range are first described 
about this this invention. 

[001 1] nickel is the fundamental component of this alloy, it is the element to which a coefficient of thermal expansion is 
changed, and the upper limit of the average coefficient of thermal expansion in the 30-100-degree C temperature region 
demanded in order to prevent generating of a color gap as an object for color picture tube shadow masks (only henceforth the 
object for shadow masks) is 2.0x1 0-6/degree C. If the amount of nickel which fulfills the conditions of this average 
coefficient of thermal expansion is in a Fe-nickel alloy, it is 34 - 38% of within the limits. Therefore, as an object for the color 
picture tubes for shadow masks, you should limit the amount of nickel to 34 - 38% of within the limits. In addition, the 
desirable amount of nickel which within the limits of such an amount of nickel also reduces an average coefficient of thermal 
expansion, and deals in it is 35 - 37%, and the still more desirable amount of nickel which this average coefficient of thermal 
expansion is reduced more, and deals in it further is 35.5 - 36.5%. 

[0012] In addition, even when it contains Co 0.001 to 1.0%, the amount of nickel with which are satisfied of the 
above-mentioned upper limit of an average coefficient of thermal expansion is 34 - 38%. Even in such a case, the desirable 
amount of nickel in which an average coefficient of thermal expansion is reduced is 35 - 37%. Moreover, in the case of the 
Fe-nickel-Co alloy containing 1.0 - 6.0% of Co, the amount range of nickel with which the conditions of an average 
coefficient of thermal expansion mentioned above are filled is 30 - 38%, and when the amount of nickel makes 30 - 33%, and 
the amount of Co(es) 3 - 6%, an average coefficient of thermal expansion becomes what was still lower excellent. 
[0013] Moreover, as an object for IC leadframes, in order to maintain the adjustment of thermal expansion with a 
semiconductor device, glass, ceramics, etc., it is required to make the amount of nickel into ** and 52% or less 38%. 
Therefore, as an object for IC leadframes, you should limit the amount of nickel to 38% ** and 52% or less of within the 
limits. In addition, the amount of nickel is chosen appropriately, corresponding to coefficients of thermal expansion, such as a 
semiconductor device, glass, and ceramics, also in within the limits of such an amount of nickel. 
[0014] In addition, even when it contains Co 0.001 to 1.0%, the amount of nickel for maintaining the adjustment of the 
thermal expansion as an object for IC leadframes exceeds 38%, and is 52% or less. Moreover, although the Fe-nickel-Co 
alloy is also made into the object of this invention as a charge of IC leadframe material, it is possible to maintain the 
adjustment of the thermal expansion as an object for IC leadframes in this case, if it is Co:5-20% and nickel:26-33% of within 
the limits. 

[0015] For surface treatment nature reservation of this alloy, Mn is a detrimental element and decreasing is desirable. If the 
amount of Mn exceeds 0.35%, improvement in the plating nature in the improvement in melanism processability in the 
Fe-nickel alloy for shadow masks and a Fe-nickel-Co alloy, the Fe-nickel alloy for IC leadframes, and a Fe-nickel-Co alloy 
will not be accepted by rationalization of the manufacture method which the uneven oxide film of Mn produces and mentions 
later at the time of the stress relieving annealing of an alloy steel band, either. Therefore, the amount of Mn made 0.35% the 
upper limit, 

[0016] Cr is an element mixed unescapable at the time of the ingot of this alloy, and if this amount of Cr(s) exceeds 0.05%, 
the firm oxide fihn of Cr arises at the tune of the stress relieving annealing of an alloy steel band, and it cannot be secured by 
rationalization of the manufacture method which the plating nature in the melanism processability in the Fe-nickel alloy for 
shadow masks and a Fe-nickel-Co alloy, the Fe-nickel alloy for IC leadframes, and a Fe-nickel-Co alloy mentions later, either. 
Therefore, the amount of Cr(s) made 0.05% the upper limit, 

[0017] Although used as a deoxidation element at the time of the ingot of this alloy, the uneven oxide film of Si arises at the 
time of the stress relieving annealing of an alloy steel band, and Si cannot secure the melanism processability in the alloy for 
shadow masks, and plating nature in the alloy for IC leadframes by rationalization of the manufacture method mentioned later, 
either, if it exceeds 0.04%. Therefore, the amount of Si made 0.04% the upper limit. 

[0018] In addition, everything but nickel, Mn, Cr, and Si that was described above in this alloy is C:0,0600% or less 
0:0.0030% or less, S:0.0030% or less, P:0.0050% or less, N:0.0020% or less, below aluminum:0.020 %, and H:2.0 ppm. It is 
desirable that they are the following within the limits. 

[0019] now - for attaining reservation of surface treatment nature on the rust-proof disposition in this invention - this alloy ~ 
cold-rolling and annealing - the temper rolling I time or after repeating twice or more - it faces carrying out stress relieving 
anneahng and manufacturing, and rationalization of the aforementioned rate of temper rollmg and stress-relieving-annealing 
conditions is indispensable 

[0020] The very thin precise oxide film with a thickness of 20A or less in which it raises ****-proof, the rate of finishing 
cold-rolling (CR) securing the surface treatment nature of this alloy also under the optimal stress relieving annealing later 
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) not 



mentioned, less thanl5%, and itdealsisnotf.n.e^^^^^^^ 

^^^^^^ 

this invention and reservation of surface ^''f^^l^^'yi^^^^^ treatment nature, in case foUo^ving or DP. 

[0022] That is, T is less than 450 degrees C J^^J/j^^^So^^^^^^^ relieving annealing under optimum conditions m 
carries out this alloy at less than -60 degrees C and HJ carries out stres^^^^ ^^^^ ♦***.proof is raised and it deals is r 
5vol(s) % the very thin precise oxide film with a thickness of 20A or less in whicn p 
formed, and outstanding ****-proof is not o^tamed ^^^.^^ ^^^^^ ** or 

[0023] Moreover, T is 540-degree-C ** and t is 30?s«=(^> ^pre^^^^^^ ^ ^^.^^ ^j^i^ ^„^y 

n P in deeree-C super-**** cannot secure the surface treatment nature ot tnis auoy, cvc ^» 
^d;fby1?o?o/o:nTo2 carries out s.^^^^^ 

[0024] Is mentioned above - as Jie -^^^^^J^^^^^^^^ o/, ^dfelow O2;0.01vol «/o [0025] 

was defined, respectively sec, D.P.^-30-60 ^^g^f^^'^f^^f.^,,. ? ^ further, although based on this invention. 
[Example] It is as the following, when a ^^^^^^^^^ ^^^^^^^^^ whicfhas a chemical composition as shown 

[0026] (Example 1) This invention persons adjusted the steel mgoi oi aiioy 
in the next table 1 by ladle refinement, respectively. 
[0027] 
[Ta ble 1] 



X 



S 



o 



to 
o 



CM 

iri 



o 
o 



s 



o 
o 



s 



c5 



o 

c5 



o 
o 



CQ 



o 
o 
o 



oo 
o 



6/4/031:42 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



[0028] Slabbing, surface ****♦♦, and the hot-rolling coil obtained by hot-rolling and ******(ing) are used after taking care of 
these steel ingots, and it is cold rolling-annealing-finishing cold-rolling (CR%) henceforth. - It annealed by having been 
distorted and alloy sheet metal No. 1-No.20 of 0. ISmrn of board thickness were obtained. It was distorted and finishing 
cold-rolling and the conditions shown in the next table 2 performed annealing. After evaluation of ******** performing the 
salt spray test by JISZ2371 about these test specimens for 8 hours, performing it by investigating spotted rust generating 
frequency and using these alloy boards as a flat mask by etching fiirther, a mask is annealed at 810 degrees C, and it is 550 
degree-CxSmin after press forming. The degree of black of a melanism film was investigated on conditions, and those results 
were shown in Table 3. 
[0029] 



m 

Na 


Na 


tt±tf 
(CRX) 


T CO 


I (sec) 


D. P C^C) 




H, (voIJO 


Oi (volX) 


1 


A 


35 


500 


1 


- 55 


1 


0.01 


2 


A 


10 


500 


1 


- 55 


1 


0.01 


3 


C 


17 


560 


10 


- 40 


3 


0.01 


4 


c 


17 


420 


10 


- 40 


3 


0.005 


5 


c 


21 


450 


350 


- 50 


3 


0.005 
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B 


21 


450 


0 


- 50 


5 


0.01 
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B 


25 


450 


60 


- 28 


5 


0.01 
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A 


25 


540 


60 


- TO 


4 


a 01 


g 


B 


29 


540 


30 


- 30 


10 


0.01 


10 


C 


29 


540 


120 


- 30 


0 


0.01 


11 


A 


29 


540 


120 


- 60 


2 


0. 02 


12 


A 


17 


500 


0.5 


- 55 


3 


0.01 


13 


B 


17 


450 


0.5 


- 60 


3 


O.Ol 


14 


C 


21 


500 


300 


- 50 


1 


0. 005 


15 


A 


21 


500 


] 


- 55 


2 


0. 001 


16 


C 


29 


480 


10 


- 30 


5 


0. 005 


17 


A 


25 


500 


1 


- 55 


4 


0.01 


18 


C 


15 


500 


1 


- 55 


1 


0.01 


19 


B 


29 


540 


120 


- 40 


4 


0. 001 


20 


D 


29 


480 


10 


- 30 


5 


0. 005 



[0030] 
[Table 3] 
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mm'' 


Na 


Ma 


(ii/lODcm*) 
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0.42 
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A 


11 
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0.59 
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C 


4 


X 


0.43 
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10 


O 


0.60 


5 


c 
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A 


0.52 


6 


B 


9 


O 


0.59 


7 


B 


5 


A 


0.53 
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A 


10 
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0.58 
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B 


9 


O 


0.58 


10 


C 


4 
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0.47 


11 


A 


5 


A 


0.51 


12 


A 


0 


© 


0.63 


13 


B 


1 


© 


0.64 


14 


C 


2 


@ 


0.62 


15 


A 


0 


@ 


0.53 


16 


C 


2 


@ 


0.60 


17 


A 


0 


@ 


0.&3 


18 


C 


1 


@ 


0.62 


19 


B 


1 


@ 


0.61 


20 


D 


1 


@ 


0.61 
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2) ms^: @ m^xm, o a ^^»\ x si^ 

3) mi^^iQtim 

[003 1] Each ** of material No. 12-No.20 by the rate of finishing cold-rolling of this invention within the lunits and 
stress-relieving-annealing conditions shows the outstanding level which is low as for spotted rust generating frequency, and is 
excellent in ****-proof, and also means the degree of black of a melanism film by this invention so that clearly from the result 
shown in the above-mentioned table 2 and Table 3. The rate of thermal radiation of such material is a value when setting 
blackbody to 1.0, shows the value of 0.60-0.64 and shows the high value compared with the example of comparison 
mentioned later. Material No.20 containing Co show the similarly excellent property. 

[0032] Material No.l, No.3, No.5, No.7, No.lO, and No.l 1 [ on the other hand, ] That to which the rate of fmishing 
cold-rolling exceeds this invention convention upper limit, respectively, the thing to which T exceeds this invention 
convention upper limit, That to which t exceeds this invention convention upper limit, the thing to which D.P exceeds this 
invention convention upper limit, the thing to which H2 (vol %) exceeds this invention convention upper limit, and 02 (vol 
%) are the things of under this invention convention minimum. Spotted rust generating frequency is 4 piece / 100cm2. 
Although it is the following, the degree of black of a melanism fihn is inferior compared with the example of invention, and 
the rate of thermal radiation is also inferior compared with the example of this invention. 

[0033] On the other hand, material No.2, No.4, No.6, No.8, and No.9, respectively The thing t of under this invention 
convention minimum The thing of under this invention convention minimum, [ the rate of fmishing cold-rolling ] [ the thing 
of under this invention convention minimum, and T ] D. Although P exceeds the thing of under this invention convention 
minimum, H2 (vol %) exceeds this invention convention upper lunit and the degree of black of a melanism fibn and the rate 
of thermal radiation are excellent compared with said example of comparison, rust generating frequency is 4 piece / 100cm2. 
It has exceeded. ****-proof is inferior. 

[0034] It is clear by fmishing in the Fe-nickel alloy for shadow masks, and a Fe-nickel-Co alloy as mentioned above, and 
making T in the rate of cold-rolling, and stress relieving annealing, t, D.P, and H2 (vol %) and 02 (vol %) into the inside of 
this invention default value that outstanding ****-proof meant by this invention and melanism processability are obtained. 
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[0036] 
[Ta ble 4] 
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o' 



Ce3 



i-H 
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c5 



CD 



O 



CM 



o 
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CO 



distorted and alloy sheet metal No 21 -No 41 of 0 1 5mm t ^ (CR/o) henceforth. - It annealed by having been 

perfoHnedonflniLngcold-rolli^^^^^^^ 

deed spotted mst generating frequency for the salt sorav te.t hv TiQ7^f7i u f ^^'"^^'O" ****-proof is investigating 
the plating nature of these alloy boS Z TmSVrJS SeJ o/e^^^^^^^^ '''' '''''7^ ' ^ ''^^'^ 

degree-CxSmin after giving Ag plating iTLerrantTei^ n^l^^ of degreasmg -> pickling, and in thickness. 450 
the existence of generating of plWi bl tS b^SO tfm? ^ the atmosphere, and ,t is what was investigated by expanding 
[0038] ^ ^ Diistermg by 50 tmies, and observing it, and these results are shown in Table 6 

[Table 5] 
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m 

Na 


M 


i±±if 

m) 


T (t:) 


t (sec) 


D.p (t;) 




h (volX) 


0, (vol» 


21 


F 


31 


500 


1 


- 50 


5 


0.01 


22 


G 


13 


500 


1 


- 50 


5 


0.01 


23 


E 


25 


550 


10 


- 30 


5 


O.OJ 


24 


F 


25 


400 


5 


- 50 


3 


0.005 


25 


F 


29 


480 


500 


- 60 


3 


0,01 


26 


E 


29 


520 


0 


- 40 


4 


0.01 


27 


E 


23 


530 


60 


- 25 


2 


0. 01 


28 


G 


19 


450 


2 


- 65 


2 


0, 005 


29 


F 


15 


450 


0.5 


- 40 


8 


0.005 


30 


E 


23 


450 


300 


- 55 


0 


0. 01 


31 


F 


19 


450 


30 


- 55 


1 


0.02 


32 


F 


15 


500 


1 


-50 


1 


0.01 


33 


E 


15 


540 


0.5 


- 30 


1 


0.005 


34 


G 


17 


500 


1 


- 50 


3 


0.005 


35 


E 


23 


450 


60 


- 40 


2 


0.01 


36 


F 


29 


500 


1 


- 50 


2 


0.01 




G 


23 


500 


1 


50 


4 


0.0001 




E 


29 


520 


180 


- 50 


5 


0.01 


39 


F 


25 


500 


30 


- 35 


5 


0.005 


40 


H 


29 


500 


I 


- 50 


2 


0.01 


41 


I 


29 

- 


500 


1 


- 50 


2 


0.01 



[0039] 
[Table 6] 
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25 
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26 
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11 
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27 
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5 


X 


28 


G 


11 


0 


29 


F 


10 


0 
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E 


5 


X 


31 


F 


5 


X 


32 
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0 
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33 


E 


1 


@ 


34 


G 


2 


© 


35 


E 


1 


® 


36 


F 


0 


@ 


37 


G 


2 


© 


1 38 


E 


1 


© 


39 


F 


0 




1 40 


H 


0 


© 


Ml 


I 


0 


© 



n 

2) 
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X 



OM/IO en" 
1 fa/'lO cn^ 
2-^418/10 cii= 



[0041] Material No.21, No.23, No.25, S'no o an^ 1 3 0^^! oLTJ ""h *^ ^^''^'^ ^^"-^ P-pe^y. 
finishing cold-rolling exceeds this invention conve.So«; iL^J t tl hand respecvely That to which the rate of 
upper l,m.t, the thing to which t exceeds this inventZ convemirl^t^^^^^^ ^ '"'f 

convention minimum and D.P exceed the thing of ^dJih^ i^l^^co^^^^ respectively The thing of under this invention 
rate of fmishing cold-rolling / the thing of under i^Z^nLZ^Zf ^'^ ^ exceeds [ the 

hmit, and although the thing of under fhis inventi™rn ^S^^^^^ ^ '"^^"^'^"^ «tion upper 

?nn7f 1'"^'"^ "^^^ 8«"«^^ti«g frequencvTs TZe nZ^o l T ^^^^"^/^'"Pared with said example of 

[0043] It is clear by fmishing in the Fe-nickel allov for rr i JJi T^' ^* exceeded, ♦♦♦♦-proof is inferior 

cold-rolling, and stress relieving annealSl^ a^^^^^^^^^ Jvotc/r t"^." '''''' ^^^^ ^ 

value, as explained above that outstanding ♦♦♦♦.p oo3ebtothrnlm ^'^''^ "^^'^ default 

g proot made into the purpose of this mvention and plating nature are obtained. 
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[0044] 

p^^p:^^ ^ ^" detai, a.ove, . excels, an. 

Fe-„,ckel alloy for shadow masks, and the Fe nSe'^^^^ *^ ^^^^^'"2 ^""^^^^^ ""'^^'^ nature, i e Ae 

alloy, and can offer appropriately the Fe-nickel allov T^'"^^^ ^""^ ^""^ leadframes, and the Fe-nickel Co 

various kinds of fonctional materials ^vhicTneid Fe-„ickel-Co alloy sheet metal' whicfa; uS t;'' 

.ndustr.al target is brought about, and it is '° ' ^^^^^ 

[Translation done.] 
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NOTICES * 



Japan Patent Office Iq r^r^*• 
3.1n the drawings, any words are not translated. " 




^^^^^ 

[0015] For surface treatment n.. n.ckel:26-33% of within 

'"SOI of ftis alloy, the uneven oxide film of SI arte *e 



httpy/v«vw4.ipdl.jpo.go.jp/cgi-bin/tran_web.cgLeiie 
0 0.0030% 0, less'. S.o'SS'^tS^ZS;.:^^'^.^^';'^,' t7 f "'"^ »«»"''• <" 

CR exceeds 29%, »,de, u,e opttaal stress reiieviS alSnr ^ ""■proof is not obtained On the other haid if this 

C^si^rsso^irc^s^^^^ 

c»m|»sit,„„.H2:1.5vol%,bel„wO2:0.01vol%SSn^def^^^^^^ 

carries out ti,is alby at less than -6oS^ees' ^and 'f^' cig^^^^^^^^ ^'^.^ ^« -^-e, in case following or D P 

foS H ' '''^ P^^^'^^ ^^'''^ filn^ w ft a AicE S7orTer"'rK'S ""'^^^ conditions „, 

SioJerTi sC'*"^'^^ ****-proof is raised and it deals is not 

D.P-30.deXc^uper^^^^^^^^ oxide film becomes thick too much, and - or 

S.tLiSLrjrsr~SH?-^~^ 

[Translation done.] ~ ~ ' 



of 2 



6/4/031:45 PM 



http:/Avww4.ipdl.jpo.go.jp/cgi-bin/tran...522%2520BGCOLOR%3D%2522lightyellow%2522 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At wt% nickel:34-52% Less than [ Si:0.05% ], less than [ Mn:0.35% ] Less than [ Cr:0.05% ] is contained. The 
Fe-nickel alloy steel band with which the remainder consists of Fe and an unescapable impurity Cold-rolling, In carrying out 
stress relieving annealing and manufacturing a coil or a hoop annealing ~ finishing cold-rolling 1 time or after repeating twice 
or more -- Temperature (T degrees C) for the aforementioned stress relieving annealing 15 to 29% 450-540 degrees C, [ the 
aforementioned rate of finishing cold-rolling (CR%) ] The manufacture method of Fe-nickel alloy sheet metal excellent in 
****-proof characterized by setting [ the holding time (t and sec) ] the remainder to N2 for the dew-point (D. P.**) of 
0.5-300sec and atmosphere by -30-60 degree C, H2:l-5vol %, and below 02:0.01 vol %. 

[Claim 2] At wt% nickel:34-52% Less than [ Si:0.05% ], less than [ Mn:0.35% ] Less than [ Cr:0.05% ] Less than [ Co:l% ] 
is contained. The Fe-nickel alloy steel band with which the remainder consists of Fe and an unescapable impurity 
Cold-rolling, In carrying out stress relieving annealing and manufacturing a coil or a hoop annealing ~ finishing cold-rolling 1 
time or after repeating twice or more ~ Temperature (T degrees C) for the aforementioned stress relieving annealing 15 to 
29% 450-540 degrees C, [ the aforementioned rate of finishing cold-rolling (CR%) ] The manufacture method of 
Fe-nickel-Co alloy sheet metal excellent in ****-proof characterized by setting [ the holding time (t and sec) ] the remainder 
to N2 for the dew-point (D. P.**) of 0.5-300sec and atmosphere by -30-60 degree C, H2:l-5vol %, and below O2:0.01vol %. 

[Claim 3] wt% nickel:26-38% Less than [ Si:0.05% ] and less than [ Mn:0.35% ] 0.05% or less, exceed Co:l% and even 20% 
is contained. Cr: - The Fe-nickel alloy steel band with which the remainder consists of Fe and an unescapable impurity 
Cold-rolling, In carrying out stress relieving annealing and manufacturing a coil or a hoop annealing ~ finishing cold-rolling 1 
time or after repeating twice or more - Temperature (T degrees C) for the aforementioned stress relieving annealing 15 to 
29% 450-540 degrees C, [ the aforementioned rate of finishing cold-rolling (CR%) ] The manufacture method of 
Fe-nickel-Co alloy sheet metal excellent in ****-proof characterized by setting [ the holding time (t and sec) ] the remainder 
to N2 for the dew-point (D. P.**) of 0.5-300sec and atmosphere by -30-60 degree C, H2: l-5vol %, and below 02:0.01 vol %. 
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(54) [ mm^WI W^tt»-fS*lfc F e -N i -^^S* JiO^Fe-Ni-Co -^^ffioSSBSlJ^ji 



^x'iimAt^mzmtL. i c u - k 7 a^-^i^t 

CISfiic] Ni : 2 6 — 5 2%, SigO.0 4%. Mn^O. 3 
5%. CrgO.0 5%, Co^20.0%S:-i-W-^-SFe-Ni^^ 
t3 iWe-Ni-Co-^^M^^?^®. 1 [g^V^ t2 

llli^Lli*KiRL;^v:tfO*>, ft±{f?^®. JEB:^[^MMLT3 
^ ivt. fziiy-^^mm-^ 0 . tt±ff ( c 

R%) ^1 5-2 9%, ^^^^m^t:^ (T"C) 
4 5 0-5dO'"C, ffij$B#^ (t, sec ) S-O.5~3 0 
Osec , #HmcO^^ (D. P. X:) Sr-BO— 6 0 
"C, Ha : l-5vol O2 : 0. 0 Ivol %JaTT'^SPS: 



1 

^wt%X\ Ni: 34-5 2%, Si : 0. 

0 5 %mT. Hn : 0. 3 5 %IilT, Cr : 0. 0 5 %iiiTi: 

^^«$r?^@. j^$rlIII'5rV^U2IIltLh^L/cc^ 

^S?it-rSicS 0 . H!fiatt±{fJ^!^ ( C R%) Sr 1 5 
~2 9%, H5feJi5;'jlH?*M#e2:ia]^ (Tt:) 2:4 5 0~ 
5 4 ox;. fiS^l^l^ (t, sec ) €:0. 5 — 3 0 0sec . 

nsm.com^(D. p. -o sr-30- — 6 0'c. H2 : 

1 — 5 vol 02 : 0. 0 Ivol %OTT'^2rN2 1 "fS 

[W^J52] wt%T\ Ni: 34 — 5 2%, Si : 0. 
0 5%UIT, Mn : 0. 3 5 %J.:JIT, Cr : 0. 0 5 %i.:JlT, 

Co: IXUlT^iS'^L. m^tl^eiiXWmim^ 
!fi!I*>^=5^SFe-Ni-^a!^Sr^^5i. Mlfi^ 1 Isl^v^t 2 

(CR%) 5-29%. mimtim^m^:i&m 

(TX:) 5:4 5 0 — 54 0°C. ^It^^ ( t . sec ) 2r 
0. 5— 3 0 0sec . |5Hm<^^jS (D. P. °C)5r-3 
0^ 6 0°C. H2 : 1 — 5 vol %. O2 :0. Olvol %\H 

[m:^mS] wt%X\ Ni: 2 6-3 8%, Si : 0. 
0 5%IilT, Mn : 0. 3 5 %fiJlT, Cr : 0. 0 5 %V1T, 
Co : 1 %mt 2 0%tT^^mL. m^ti^etsXZ/^ 

>5:v^L2igmi^jgt)t<7)*>, i±±imm. miim^ 

immm (CR%) S: 1 5-2 9%. BfliejtE:'j|^*MM 
friSJS (T°C) S-4 5 0— 5 4 0X:. ffi^t^S ( t . se 
c ) ^0. 5—3 0 Osec . #fflm<7)li,'S ( D . P . "C ) 
^-3 0 6 or. H2 : 1— 5vol %. 02 : 0. 0 Ivo 

[0001] 

-^T^;^ r^' . I c 'J - H :7 u~M.mcr>^mmmttmii LX 
mMmi>zmi-ti.cr,x'h^. 

[00 0 2] Ni^ 2 6— 5 2%-i-tfFe-Ni-&^i3illfFe 
-Ni-Co-^IJ^iaA>^> 3 0 0°Cl;*33t^«aKl^T'ffiV^ 

[0003] tt-L^ti-i^zti(><7)mmiimibxm^% 



(2) #gB¥-6-7 34 5 2 

2 

5. BP^!|fSBa6 0-2 1 33 1 n-!^mrClt. Fe-Ni^ 

>->'N'— &^c7)w^£7)(6]± ^ . crt5 i x/co<r>mmz X 

[00041 

[|&W*^'M;^LJ;ei:-r-&ig®] Li)^L^¥(>. MEL 

10 mm-cmkt-thcrcommizj:K> . i--r}^^'7x^m^ 

[0005] 

^j:mmiz^^. mri?:mi3iXim^tifzi><^X'h'^x . 
com^mt Lxm^^^ti^Pe-m-^m^axx/Fe- 

20 Ni -co^^^^coSit^^t-ttei-r b izfm Lfz h 

[0 00 6] (1) wt%t:\ Ni : 3 4 — 5 2%, Si : 0. 
04%KIT, Mn : 0. 3 5%mT, Cr : 0. 0 5%JilTS: 
•t-^L. g|g|5*<FetiJ:tPf^jie<}^Sifiti3&»/i>^:^Fe-Ni 

30 ^SJti-S tc^ 0 . mMit±iri%mm ( C R% > S: l 5 
-2 9%. ffl[iejE:»3l^*MI«2:^-K (Tr) 5:4 5 0- 

5 4 ox:. ( t , sec ) $-0. 5 — 3 0 Osec . 
#HM<7)ISjS ( D . P . 'C ) ^- 3 0 6 0°C. H2 : 

1— 5voI %. 02 : 0. 0 Ivol %&rfX'^^K2 ^ 

i b i:mmb'rm^mzm.titzFe-}ii'^±m^(DmM. 

[0 00 7] (2) wt%-r'.. Ni: 3 4 — 5 2%, Si: 
0. 0 5%iilT. Mn : 0. 3 5%lilT, Cr : 0. 0 5%iU 
T, Co: l%mT2:-&WL. ?agP3!)*FeijJ:t^:FsrjeW^ 

m (CR%) 2:1 5-2 9%. mmmti^miii:i&m 

(TX;) 5:4 5 0 — 5 4 0°C. U^mm < t , sec ) $: 
0. 5-3 0 Osec . nsmcomA (D. p. -C) S:-3 
0 6 ox;. H2 : 1— 5vol %. O2 : 0. 0 Ivol %];J. 

Tx-^^Hi b-th^b ^mmb -t^mm^iizmitzve 
-Ni -co^^ms.(r>mm^. 

[0 008] (3) wt%-e. Ni: 2 6—3 8%, Si: 
50 0. 0 5%mT, Mn:0. 3 5%lilT. Cr:0. 0 5%1JI 



3 

T'. Co: l%mt2 0%tX'^-k^L. ^Mti^emx/ 
l[II'5rV^L2[lIlil±MiSL^^O*>. ft±tfi^®, m:hm 
it±imw (CR%) ^1 5-2 9%. mBm:nm^ 

(T-C) S:4 5 0-54 0^, fiSm^ 
( t , sec ) $:0. 5~3 0 Osec . #HM<^S^ ( D. 
P. r) S:-3 0-— 6 0°C, H« : 1 — 5vol %. 0? : 

0. 0 1 vol %iv.rTm^t:H2 bi-t^b^mwLt-tm 

[00 09] 

^^xi:^^ I C U - K :7 1^- A^<7)#igc7)tiSg«^st L 
TfflV^(J>nSFe-Ni^-^#^S*3 it/Fe-Ni -Co-^^ 

fz. flP*>, Mifi^l lHl^rt^L2IsItl 

[0010] »f*^i.*f&BgKol->T, -ei^t^Blc^i- 
[00 11] Niti. 2ts:-^^c7)^fi£ii--C-S>0, iiiJ)iS<^ 

^•rti(r)^^m±-t^fzMzm^$tih 3 o~i o o 
'c<7)iMLmmizi5ni>^i^M^mco±m±2. 0x10 

{iFe-Ni-^^{Zfc -5-C{4 3 4-3 8%i0lEffl|*|-r-S>^ . 
tfl!oT, :f;y-^immi^^}''y'^X:^mtLXit. Ni 
*Sr3 4~3 8%iO^Hf*Itc:RB^f^#-C*S, 'SriS, 
^<7)io^NiMc;)|gffll*lT't, 'f-imMm^mt:i&T^ 
-fro^iff*LV»Ni»{43 5-3 7%T'^>0. Sgl3{4, i 

{435. 5~36.5%-C'*>l., 

[0012] 4-13, CoSrO. 0 0 1 M. 0%^*-^^%^ 

3 4-3 8%T'?>^. ZOid^J^T-i. ^^^1^51 
^St^ ®T$-t*:l. t V ^Ni iti 3 5 - 3 7 ^ . 
^Tt, 1. 0--6.0%60CoSr#*-t^Fe-Ni-Co^ifec7)J^ 

3O~3 8%-C'^>0, t/iNi»(43 0~3 3%, CoM(4 
3-6 C {3 J: 0 , ^i^^Mmmmimz{&< 

[00 13] S7t. I CU-h'71/-Affli;L-C{4, ^ 



(3) !^^¥6-7 34 5 2 

4 

LTJiNiiSr 3 8%j@. 5 2%iilT«0lSHl*Itw|®^-r'^ 

m^f. A'yx}sxt/-^y^-yi!fxm(^mm^imizmi:' 
xmrntimmzmm^ti^. 

[ 0 0 1 4 ] Cot:0. 0 0 1—1. 
T- 1 , icv—vyh- - Affl bLx cnm^^nm^^^ 

10 fz. I CU-h'7l^-i:.fflW^i; LTtiFe-Ni-Co-^^ 
trv^-S^i. Co: 5-2 0 

Ni : 2 6-3 3%C0®SlF*l'C*n{f, I C 

[0015] Mn(4, :^^^(7)mm!fm\m^C0tzibl,Zlt 

tx^mt?>mmjm<miE^ttzj: o 

T t, v-A- K'^-7;^^fflFe-Ni^io ii/Fe-Ni -Co^ife 
20 l;*5{ti.||'f[lMM1£l^±, Icy-h'^lx-^fflFe-Ni 
-^^ii i t/f Fe - N i - Co-^^l: tj (t -1. ;>< -y ^nco\^±tm 
V?^>ix4V^, fi!oTMn4{40.3 5%^±RRi: t;^. 

[ 0 0 1 6 ] cr{4, ^■^^comMf^tiz^wMmi'zmx't 

^TiMX'hnX. :LCOCrmm.0 5%i:mz.^t, CrCO 

V^-^X-^mPe-fii^^HJ^X/Fe-ni-Co^^iZtSlf^ 
mi\:Sm&. I C 'J-H^l^— AfflFe-Ni-^^tJiWe 

-Ni -Ca^^t;:i3{tl. ^ ^m^0^^mwjm<^ 
iEiti>zX'oxi>mmx'^^\'\ X'^xcrmiio.0 5%^ 

30 iRBhL/::, 

[0017] siii, :$i^^comm^izmmtmt txm 

^^^^cDm:hmt:mmmiz^t. ^m-^m^ym 
comEmzx-yxi^i^^- v^-?X'!'m^^iz}5iftmit 

^aai4> I C 'J - H 7 l^-Affl-^^tfcltl. ^ >y ^tt*^' 
5ifiilT#^rM. J:o-CSiM{40. 0 4%S:±|Jgi:b^c, 
[0 0 18] ^Jo. 2ts:-^#{CtJV^T, HUiet/::, Ni, M 
n, Cr. Si<7)ffi{4, C : 0.0600%tlT, O : 0.0030 
T. S : 0.0030%JJIT, P : 0.0050%JilT. N : 0.0020 
40 %KIT. Al ; 0.020 %i2).T, H : 2. Oppia lJlT<7)®gBP^ 
X'hhZttmtL\^, 

[ 0 0 1 9 1 $-r . *^Bg{:*i(t5W^ttr^a±, 
4t^L2[I|JJi±SilL^>:iO*>PSffiffi, Ji;::>3l^^i6L 
f\r<r>miE^tifiiiimx'h^. 

[0020] ft±tt>^®^ ( C R ) {4 1 5 %^mxii. 

50 <7)w^xm^^mm^j:mitmtim^^ti-i'. mntzmmt 



(4) 



#gB^6-7 34! 



*'^^tl^^K -'yTZ<7)CRi!)i2 9%imt^t. «^ 

f 0 0 2 n m:hmmi^cr>^firb lxh. m i t 

•C) 4 5 fiJ^^ (t. sec ) 0.5-3 

0 Osec , Wm%'pcr>m^ ( D . P. "C) - 3 0— 6 

nm%:ffxm^ H2 : l~5vol 
02 :0. Olvol %l;Xr. 

i^^'^s^ mmtcXiXi . p. *i-6 0°C*>1|. tili 

[0 0 2 33 T*i54 0'CS. t;t{it*i3 0 0 
sec IS. i;tr(iD. P**-3 0'C|g*;t:{iH2;{,n vol % 
^m. ttzii, 02*^0. 0 1 vol %®T'{i. 

[0024] iJUi i 0 . Jl&^l^*M*fi<?J^fr i: LT 
T: 4 50-5 4 or. 
t : 0. 5 — 3 0 Osec , 

D. P. : -30 60-C. 

^^''^ffl^K : Hz ; 1 — 5vol 
02 ; 0. 0 1 vol 
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20 



N2 

[0025] 

immm: ^mizx ?> i><ncr)Mm}^j:mmmiz-:)\>^x 

[0026] mmm i ) ^^^m^^ammmizi 
X. <k<7^m.ii>z^.-txo^j:. it^m^^h^^A-^ 

[0027] 
[HI ] 



30 




40 



50 



[0 0 28] zfit,<r>mm^}dx^. ^msm. m 
No. 2os:fi)t. tt±<f?#M. mMmmm<rm2\,z 

mi>zr>\^XJ I SZ 2 3 7 1 {;J:^Jg*«il^^8 
5 5 or X 8min <7)^fftCTII^t:li^||fe«*i«SL 
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